Different molecular rearrangements in the integron of the IncP-1 beta resistance plasmid pB10 isolated from a wastewater treatment plant result in elevated beta-lactam resistance levels.
The multiresistance IncP-1 beta plasmid pB10 conferring resistance to ampicillin, streptomycin, sulfonamides, tetracycline and mercury ions was previously obtained from activated sludge bacteria by applying the exogenous isolation method with Pseudomonas sp. strain GFP2 as recipient. A pB10 derivative, designated pB10-1, occurred spontaneously and displays an extended NotI restriction fragment. From the pB10 nucleotide sequence, it is known that the corresponding NotI fragment of this plasmid contains a complete class 1 integron with an oxa2 and an orfE-like gene cassette. Sequencing of the integron-specific variable region present on pB10-1 revealed that a second copy of the oxa2 gene cassette has inserted downstream of the orfE-like cassette. Sequences flanking the second oxa2 cassette indicate that this cassette was excised from pB10 and reinserted at a new site in an integrase-catalyzed manner. Duplication of the oxa2 cassette is associated with a higher level of ampicillin resistance. Another pB10 derivative, designated pB10-2, conferring higher resistance to ampicillin, was shown to carry an IS10 insertion upstream of the oxa2 cassette. Since IS10 possesses a promoter-out activity, it can be assumed that the elevated ampicillin resistance level is due to enhanced transcription of the beta-lactamase gene.